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DETAILED ACTION 

m 

Election/Restrictions 

1. Applicant's election with traverse of Species I, Fig. 4, claims 1-4, 6-11, 51-55 
and 57-60 in the reply filed on 3/9/2007 is acknowledged. The traversal is on the 
ground that there would not be a serious burden on the Examiner. This is not found 
persuasive because each of Species I to Species IV is distinct from each other as 
stated in the previous Office Action. Specifically, Species I does not require averaging 
multiple frames 500 as required by species II; species III does not require memory array 
1009 as required by species IV while species III requires TG1 and TG2 (in each pixel) 
that are not required by species IV. 

Because there are four distinct Species being claimed, there would be separate 

< 

search required for each species. Thus, there would be a burden on the Examiner. 
The requirement is still deemed proper and is therefore made FINAL. 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on 1 1/4/2003 is in 
compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure 
statement is being considered by the examiner. 
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Claim Rejections - 35 USC § 102 

m 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claim 51 is rejected under 35 U.S.C. 102(b) as being anticipated by Tanaka et al. 
(US 6,037,577). 

Regarding claim 51, Tanaka discloses a memory circuit (charge adding circuit 30 
shown in Fig. 7 and details in Fig. 14) comprising: 

an input lead (input line 10 shown in Figs. 7 & 14) for receiving a readout signal 
. from a pixel circuit (col. 9, lines 3-24); 

a first capacitive clement (32a in Fig. 14) connected to the input lead, the first 
capacitive element storing a voltage indicating a level of a received readout signal; a 
second capacitive element (32b); a switching element (49b) connected between the first 
and second capacitive elements and, when switched on, providing a conductive path 
through which a previous voltage stored by the second capacitive clement is combined 
with the stored voltage from the first capacitive element (see Fig. 14 and col. 11, lines 
40-60, wherein when the switch 49b is turned on in addition to turning on switch 49a, 
the signal charge stored in capacitor 32b is combined with the signal charge in capacitor 
32a); and a readout element (readout line) connected to provide a readout signal from 
the first capacitive element when the switching element (49b) is switched off (note that 



r 

Application/Control Number: 10/624,509 Page 4 

Art Unit: 2622 

under normal lighting condition, no charge addition is needed, and therefore only switch 

49a is used while switch 49b is off; see col. 1 1 , lines 24-30) and from the first and 

f 

second capacitive elements when the switching element (49b) is switched on (this is 
when charge addition is needed and selected according to the low-light condition, where 
both charges in capacitors 32a and 32b are added by turning on the switch 49b in 
addition to switch 49a as disclosed in col. 1 1 , lines 24-30 and 40-60). 

* 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shad be entitled to a patent unless - 

« 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1,4, 52, 55, 57, 60 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Afghahi (US 6,747,695). 

Regarding claim 1, Afghahi discloses an imaging device (Fig. 1 and abstract), 
comprising: 

a pixel array circuit (105) that outputs an image signal and a background signal 
(i.e., dark signal); a memory array circuit (an array of capacitors in CDS circuit, each 
CDS 135 contains at least one capacitor 410 shown in Fig. 4), coupled to said pixel 
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array circuit, said memory array circuit configurable to store an output from said pixel 
array (see col. 5, lines 1-33); and a data subtraction circuit (CDS 135/DDS 145), 
coupled to said memory array circuit and said pixel array circuit, said data subtraction 
circuit performing a data subtraction operation on the pixel array output to remove said 
background signal from said image signal (see col. 5, line 1 - col. 6, line 10). 

Regarding claim 4, Afghahi discloses that each memory element in said memory 
array circuit corresponds to a pixel circuit in said pixel array circuit (Figs. 1 & 4; col. 5, 
lines 1-33). 

Regarding claim 52, this claim is also met by the analysis of claim 1 , wherein "a 
processing circuit" is the whole circuit shown in Fig. 1 of Afghahi. 

Regarding claim 55, this claim is also met by the analysis of claim 4. 

Regarding claim 57, this claim is also met by the analysis of claim 1 , wherein "a 
substrate" is the semiconductor substrate of the CMOS imager. 

Regarding claim 60, this claim is also met by the analysis of claim 4. 

Claim Rejections - 35 (JSC § 103 
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The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 2, 3, 6-1 1 , 53, 54, 58 & 59 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Afghahi (US 6,747,695) in view of Goren et al. (US 5,734,152). 

Regarding claim 2, Afghahi does not teach an image enhancement circuit that 
performs an edge enhancement operation on the image signal received from the data 

■ 

* 

subtraction circuit. 

However, as taught by Goren, an edge enhancement filter (30 in Fig. 2a) is 
provided in an analog domain after a differentiator circuit (4) but before a digital circuit 
(20) so that the edges of captured image signal are much more pronounced and it is 
much easier to digitize and decode such an enhanced signal (see col. 6, lines 54-57 
and col. 8, lines 15-18). 

Therefore, it would have been obvious to one of ordinary skill in the art to 
implement an analog edge enhancement circuit after the CDS and DDS circuit but 
before ADC circuit in Afghahi so that the edges of captured image signal are much more 
pronounced and it is much easier to digitize and decode such an enhanced signal as 
taught by Goren. 
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Regarding claim 3, Afghahi in view of Goren also discloses that the imaging 

■ 

device comprises an analog-to-digital converter (ADC 155 shown in Fig. 1 of Afghahi, 
please also note the analysis of claim 1). 

Regarding claim 6, this method claim is also met by the analyses of claims 1 & 2 
above. Note that the imager chip is the integrated CMOS imager shown in Fig. 1 of 
Afghahi and col. 3, lines 28-34. 

Regarding claim 7, it is clear in Afghahi that the analog image data is received 
from a pixel array in said imager chip (see Afghahi, Fig. 1 and col. 3, lines 28-34). 

Regarding claim 8, as discussed in claims 1 and 7, the analog image signal is 
stored in the array of capacitors in the CDS circuit 1 35 in the imager chip. 

Regarding claim 9, Afghahi discloses that the background signal comprises an 
offset variation signal (i.e., dark current offset variation) (see claim 1). 

Regarding claim 10, it is also seen in Afghahi that the dark current noise also 
imposes fixed pattern noise by inherency (col. 1, lines 44-55). 
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Regarding claim 11, as discussed in claim 2 above, the combined teaching of 
Afghahi and Goren teaches that the step of performing an analog-to-digital conversion 
to the edge-enhanced signal is in said imager chip (integrated imager of Afghahi). 

Regarding claims 53 & 54, these claims are also met by the analyses of claims 2 
& 3, respectively. 

Regarding claims 58 & 59, these claims are also met by the analyses of claims 2 

k 

& 3, respectively. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nhan T. Tran whose telephone number is (571) 272- 
7371 . The examiner can normally be reached on Monday - Friday, 8:00am - 4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Ometz can be reached on (571) 272-7593. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

4) 

USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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